Mayapple’s Cancer-Fighting Precursor
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Mayappleisusually easy to find i thforeﬂ in the spring because
of itsdistinctly shaped leaf.

he humble mayapple, so plentiful in the shade of forests

inthe southern and central United States, may soon take

a more prominent place in the sun thanks to research.

Scientists have found the mayappleisan excellent source
of podophyllotoxin, a compound used for making cancer-
fighting chemicals.

Traditionally, podophyllotoxin has been obtained from the
roots of awild Asian plant, Podophyllum emodi, a cousin of
the mayapple. TheAsian plant isfound only in a pine and sub-
alpine areas of the Himalaya mountains.

“P. emodi is prized for its podophyllotoxin, which is used
as the starting material for producing the antitumor agent
etoposide,” says Agricultural Research Service plant
physiologist Camilo Canel. He and co-inventor Frank E. Dayan
areinthe Natural Products Utilization Research Unit at Oxford,
Mississippi.

Etoposideistheactiveingredient in adrug used for thetreat-
ment of lung and testicular cancer. In chemotherapy, the drug
has been shown to inhibit the activity of an enzyme essential
for the replication of cancer cells, thereby preventing their

attempts have been made to devel op alternative natural sources
of podophyllotoxin.

Working with scientists at the University of Mississippi-
Oxford, Canel and Dayan discovered and developed a new
method of extracting podophyllotoxin. With the new proce-
durethe scientists have shown that |eaves of an American weed,
P. peltatum, commonly known as mayapple, can yield more
podophyllotoxin than any other source.

“This native North American plant provides a readily
available, plentiful, and renewable source of the drug,” says
Canel. “ Given the acute toxicity of podophyllotoxin, we think
that both the mayapple and the Indian species produce the
compound as a form of protection from insects and other
herbivores.”

The ARS-Mississippi team has found an efficient way to
extract podophyllotoxins, which the mayapple storesin theform
of glucosides. Canel says the mayapple adds a glucose mole-
culeto podophyllotoxins so the
compound can be safely stored
until the plant is attacked.

The key to extraction is to
make the plant think it’s under
attack. By simulating an herbi-
vore attack, Canel managed to
turn on the plant’s glucose-
removing machinery. “This
allowed the release of large
amounts of stored podophy!-
lotoxins,” says Canel.

“The new extraction method
is fast, efficient, and inexpen-
sive,” he says. “ And mayapple
leaves provide a dependable
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long-term supply of podophyl-
lotoxins.” If the method is
adopted, increased demand for
the American mayapple may

When the mayappleisunder
attack, it turnson defenses that
activate potent toxins such as
podophyllotoxins.

spread.
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Theforest floor in the southern
and central United States often
contains patches of mayapple.
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“The problem is that P.
emodi has been declared an
endangered speci es because
of overcollection in India,”
says Canel. Shrinking sup-
plies from its native popu-
lationin India—the primary
collection site—have re-
sulted in export restrictions.

The synthesis of etopo-
side from simple building
blocks requires a costly
multistep process, so many

makeit anew alternative crop,
Canel says.

The team has filed a joint patent on the new technology.
Talks are in progress with pharmaceutical firmsto license the
technology to make this drug more widely available—By
Hank Becker, ARS.

This research is part of New Uses, Quality, and Market-
ability of Plant and Animal Products, an ARS National Pro-
gram (#306) described on the World Wide Web at http://
www.nps.ar s.usda.gov/programs/cppvs.htm.
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